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(54) Network video server and video control method thereof

(57) A network video server (20) receives multiple
sets of streaming data respectively transmitted from mul-
tiple network cameras (10) connected with the network
video server (20). Each set of streaming data has a piece
of first streaming data having a firstimage resolution and
a piece of second streaming data having a second image
resolution being lower than the firstimage resolution. The
network video server (20) decodes the piece of first
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streaming data from one of the network cameras (10)
into a frame of video data and outputs the frame of video
data during a full-screen mode, and combines the de-
coded pieces of second streaming data from all network
cameras (10) into a frame of video data and outputs the
frame of video data during a split-screen mode. Accord-
ingly, the sharpness and smoothness of video frames is
secured during the full-screen and split-screen modes.
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Description
1. Field of the Invention

[0001] The presentinvention relatesto a network video
server and a video control method thereof, and more par-
ticularly to a network video server and a video control
method that output clear and smooth frames under a full-
screen mode and a split-screen mode.

2. Description of the Related Art

[0002] Forprotectionagainstburglary, mostresidential
and business places and the like are equipped with anti-
burglary security system. Among them, exhibition ven-
ues and museums additionally own surveillance systems
for recording, playback and monitoring.

[0003] Regular surveillance system includes multiple
cameras and a video server. Each camera is connected
to the video server through a cable to transmit the taken
video data to the video server for recording. Boosted by
technological and Internet development, the cameras in
the surveillance system and the video server have re-
spectively evolved into web cameras and the digital net-
work video server. The video data taken by each web
camera are converted into streaming data and the
streaming data are transmitted to the digital network vid-
eo server for storage. When performing the playback
function, the digital network video server decodes the
stored streaming data into video data and then outputs
the video data to a display device to play back the video
data.

[0004] To secure the sharpness of frames during play-
back, the network video server can be set at a mode to
output streaming data with higher resolution, such as D1
resolution. However, streaming data with higher resolu-
tion surely have massive data volume to be processed
and the performance of the network video server is thus
significantly degraded upon decoding the streaming data
especially when real-time video data are being played.
What is worse is that the network video server likely de-
codes the streaming data into incomplete video data,
causing discontinuous frames and serious frame lag on
a display device.

[0005] On the other hand, to smoothly play video
frames during playback, the network video server can be
set at a mode to output streaming data with lower reso-
lution, such as CIF resolution. Although continuous and
uninterrupted frames displayed on the screen can be
achieved, the video frames may be blurred and unclear
due to the lower resolution of the streaming data.
[0006] A first objective of the present invention is to
provide a video control method of a video server that
outputs clear and smooth frames under a full-screen
mode and a split-screen mode.

[0007] To achieve the foregoing objective, the video
control method receives multiple sets of streaming data.
Each set of streaming data has a piece of first streaming
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data and a piece of second streaming data. Each piece
of first streaming data has a first image resolution, each
piece of second streaming data has a second image res-
olution, and the first image resolution is higher than the
second image resolution. The video control method has
a full-screen mode and a split-screen mode.

[0008] The full-screen mode extracts and decodes the
piece of first streaming data from one set of the sets of
streaming data into a frame of video data and outputs
the frame of video data during the full-screen mode.
[0009] The split-screen mode extracts and decodes
the piece of second streaming data from each set of
streaming data into a piece of video data, combines the
decoded pieces of video data into a frame of video data,
and outputs the frame of video data during the split-
screen mode.

[0010] A second objective of the present invention is
to provide a processor, multiple video transmission ports,
a storage unit, a decoding unit, an output port and a user
interface.

[0011] The video transmission ports are connected to
the processor and receive the sets of streaming data.
[0012] The storage unit is connected with the proces-
sor and controlled by the processor to store the sets of
streaming data received by the video transmission ports
in the storage unit.

[0013] The decoding unit is connected with the proc-
essor to decode either one of the pieces of first streaming
data and the pieces of second streaming data of the sets
of streaming data into the frame of video data and then
output the frame of video data.

[0014] The output port is connected with the decoding
unit and outputs the decoded video data.

[0015] The user interface receives an operation com-
mand and transmits the operation command to the proc-
essor for the processor to control the network video serv-
er to operate in accordance with the operation command.
[0016] The processorreceives the piece offirst stream-
ing data of one preset set of the sets of streaming data
from a corresponding video transmission port in accord-
ance with the operation command outputted from the us-
er interface, transmits the piece of first streaming data to
the decoding unit for the decoding unit to decode the
piece of first streaming data into the frame of video data,
and outputs the frame of video data during the full-screen
mode.

[0017] The processor receives the piece of second
streaming data of each set of streaming data from a cor-
responding video transmission port in accordance with
the operation command outputted from the user inter-
face, transmits the piece of second streaming data of
each set of the sets of streaming data to the decoding
unit for the decoding unit to decode the piece of second
streaming data of each set of streaming data into the
piece of video data, combines the pieces of video data
into the frame of video data and outputs the frame of
video data during the split-screen mode.

[0018] To secure the smoothness of video frames
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when the video frames are displayed in a split-screen
mode, the network video server simply decodes the sec-
ond streaming data having a lower resolution to reduce
the overhead of the network video server. To secure the
sharpness of video frames when the video frames are
displayed in a full-screen mode, the network video server
decodes the first streaming data having a higher resolu-
tion instead to output video frames with higher definition.
Accordingly, the performance of the network video server
can be balanced in consideration of clear and smooth
video frames during the full-screen mode and the split-
screen mode.

[0019] Other objectives, advantages and novel fea-
tures of the invention will become more apparent from
the following detailed description when taken in conjunc-
tion with the accompanying drawings.

IN THE DRAWINGS

[0020]

Fig. 1 is a schematic view of a network video server
in accordance with the present invention applied to
a network surveillance system; and

Fig. 2 is a functional block diagram of the network
video server in Fig. 1.

[0021] With reference to Fig. 1, a network video server
20 in accordance with the present invention is applied to
anetwork surveillance environment, is connected to mul-
tiple network cameras 10 through a network 30 and re-
spectively receives multiple sets of streaming data from
the network cameras 10. Each set of streaming data has
a piece of first streaming data and a piece of second
streaming data outputted from each network camera 10.
The piece of first streaming data and the piece of second
streaming data of each set of streaming data respectively
have a first image resolution and a second image reso-
lution, and the first image resolution is higher than the
second image resolution. For example, the first image
resolution may comply with the D1 resolution or 720x480
pixels, 2M resolution or 1600x1200 pixels, or 1.3M res-
olution or 1280x1024 pixels, and the second image res-
olution may comply with CIF (Common Intermediate For-
mat) resolution or 360x240 pixels.

[0022] Withreference to Fig. 2, the network video serv-
er 20 has a processor 21, multiple video transmission
ports 22, a storage unit 23, a decoding unit 24, an output
port 25 and a user interface 26.

[0023] The processor21 executesavideo control proc-
ess. The video transmission ports 22 are connected with
the processor 21 and adapted to respectively connect to
the network cameras 10 through the network 30 and re-
spectively receive the sets of streaming data from the
network cameras 10. The storage unit 23 is connected
with the processor 21 and controlled by the processor 21
to store the sets of streaming data respectively received
from the video transmission ports 22 in the storage unit
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23. The decoding unit 24 is connected with the processor
21 to decode the pieces of first streaming data or the
piece of second streaming data into a piece of video data
and then output the piece of video data. The output port
25 is connected with the decoding unit 24 and is adapted
to connect with a display device 40 to transmit the piece
of video data processed by the decoding unit 24 to the
display device 40. The user interface 26 serves toreceive
an operation command for operating the network video
server 20 and transmit the operation command to the
processor 21 for the processor 21 to control the network
video server 20 to operate in accordance with the oper-
ation command. For example, users can set the network
video server 20 to be in a real-time mode or in a playback
mode through the operation of the user interface 26. Dur-
ing the real-time mode, the processor 21 receives the
sets of streaming data from the video transmission ports
22, transmits the pieces of first streaming data or the
pieces of second streaming data to the decoding unit 24
and controls the decoding unit 24 to decode the pieces
of first streaming data or the pieces of second streaming
data into video data and then output the video data. Dur-
ing the playback mode, the processor 21 retrieves and
transmits the pieces of first streaming data or the pieces
of second streaming data stored in the storage unit 23
to the decoding unit 24 and controls the decoding unit 24
to decode the pieces of first streaming data or the piece
of second streaming data into video data and then output
the video data.

[0024] The video control process executed by the proc-
essor 21 is applicable when the network video server 20
is in the real-time mode or in the playback mode, and
has a full-screen mode and a split-screen mode selected
through the operation of the user interface 26. When the
full-screen mode is selected, a network camera 10 is fur-
ther selected through the operation of the user interface
26. The processor 21 receives the piece of first streaming
data outputted by the selected network camera 10 from
acorresponding video transmission port 22 when the net-
work video server 20 is in the real-time mode, or retrieves
the piece of first streaming data associated with the se-
lected network camera 10 in the storage unit 23 when
the network video server 20 is in the playback mode. The
processor 21 further transmits the received or retrieved
first piece of streaming data to the decoding unit 24 for
the decoding unit 24 to decode the pieces of first stream-
ing data into a frame of video data to be displayed for the
full-screen mode and then transmit the frame of video
data to the output port 25. When the split-screen mode
is selected, all network cameras 10 are selected auto-
matically. The processor 21 receives the piece of second
streaming data outputted by each network camera 10
from a corresponding video transmission port 22 when
the network video server 20 is in the real-time mode, or
retrieves the piece of second streaming data associated
with the network camera 10 in the storage unit 23 when
the network video server 20 is in the playback mode. The
processor 21 further transmits the received or retrieved
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piece of second streaming data to the decoding unit 24
for the decoding unit 24 to decode the piece of second
streaming data into a piece of video data, combine the
pieces of video data of all network cameras 10 into a
frame of video data to be displayed for the split-screen
mode and then transmit the frame of video data to the
output port 25. During the split-screen mode, each frame
of video data can be divided into multiple sub-windows
being identical to the network cameras 10 in number. For
example, if there are 16 network cameras 10, each frame
of video data contains 16 sub-windows.

[0025] The processor 21 can be physically implement-
ed by a multi-thread approach. Forexample, assume that
there are four network cameras 10. As each network
camera 10 simultaneously outputs a piece of first stream-
ing data and a piece of second streaming data at one
time, eight threads are required between the processor
21 and the video transmission ports 22 to simultaneously
receive the pieces of first streaming data and second
streaming data of the network cameras 10 and store the
pieces of first and streaming data in the storage unit 23.
Also, eight threads are required between the processor
21 and the decoding unit 24 to transmit the pieces of first
and second streaming data from the processor 21 to the
decoding unit 24, and at least one thread is required be-
tween the processor 21 and the storage unit 23 to retrieve
the first and second streaming data from the storage unit
23.

[0026] When the network video server 20 is in the real-
time mode and the split-screen mode, the processor 21
employs four of the threads between the processor 21
and the video transmission ports 22 to transmit the pieces
of second streaming data received from the video trans-
mission ports 22 to the decoding unit 24 through the four
threads. When the network video server 20 is in the real-
time mode and the full-screen mode, the processor 21
employs one of the threads between the processor 21
and the video transmission ports 22 to transmit the pieces
of second streaming data received from a corresponding
video transmission port 22 to the decoding unit 24
through the thread. The operation of the processor 21,
whenthe network video server 20 is in the playback mode
and alsoin the split-screen mode or the full-screen mode,
is basically similar to that when the network video server
20 is in the real-time mode and also in the split-screen
mode or the full-screen mode, except that the processor
21 still needs to use the thread between the processor
21 and the storage unit 23 to retrieve required streaming
data. Since the real-time mode and the playback mode
of the network video server 20 do not concurrently exist,
only four of the threads between the processor 21 and
the decoding unit 24 are required to transmit the corre-
sponding streaming data from the processor 21 to the
decoding unit 24. Accordingly, the program coding can
be simplified and more memory can be saved so that the
overall operating performance of the network video serv-
er 20 is enhanced.

[0027] Insum,the presentinvention simultaneously re-
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ceives a piece of streaming data with a high resolution,
suchas D1, 2M or 1.3Mresolution, and a piece of stream-
ing data with a low resolution, such as CIP resolution, at
one time from each network camera 10. When users
watch a split-screen display taken by the network cam-
eras 10 in the real-time mode or in the playback mode,
as long as the network video server 20 is in the split-
screen mode, the network video server 20 decodes the
second streaming data from each network camera 10
and combines all the decoded second streaming data to
form and output a frame of video data so as to reduce
the overhead of the network video server 20 and secure
the smoothness in displaying the frame of video data.
When users watch a full-screen display taken by one of
the network cameras 10 in the real-time mode or in the
playback mode, as long as the network video server 20
is in the full-screen mode, the network video server 20
decodes the first streaming data from the network cam-
era 10 and forms and outputs a frame of video so as to
secure the sharpness of the outputted frames. Accord-
ingly, the present invention can provide desired resolu-
tion and performance tailored to an actual surveillance
consideration to output clear and smooth frames of video
data in the full-screen mode and split-screen mode.
[0028] Even though numerous characteristics and ad-
vantages of the present invention have been set forth in
the foregoing description, together with details of the
structure and function of the invention, the disclosure is
illustrative only. Changes may be made in detail, espe-
cially in matters of shape, size, and arrangement of parts
within the principles of the invention to the full extent in-
dicated by the broad general meaning of the terms in
which the appended claims are expressed.

Claims

1. A video control method of a video server that re-
ceives multiple sets of streaming data, wherein each
set of streaming data has a piece of first streaming
data and a piece of second streaming data, each
piece of first streaming data has a first image reso-
lution, each piece of second streaming data has a
second image resolution, and the first image reso-
lution is higher than the second image resolution;
characterized in that the video control method com-
prises:

a full-screen mode extracting and decoding the
piece of first streaming data from one set of the
sets of streaming data into a frame of video data
and outputting the frame of video data during
the full-screen mode; and

a split-screen mode extracting and decoding the
piece of second streaming data from each set
of streaming data into a piece of video data, com-
bining the decoded pieces of video data into a
frame of video data, and outputting the frame of
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video data during the split-screen mode.

The video control method as claimed in claim 1,
wherein

the full-screen mode selectively decodes the piece
of first streaming data of one set of a preset received
set of streaming data and a previously received set
of streaming data into the frame of video data, and
outputs the frame of video data during a full-screen
mode since the previously received set of streaming
data is further stored in the video server, and

the split-screen mode decodes the piece of second
streaming data of one of each preset received set
and each previously received set of streaming data
into a piece of video data, combines the decoded
pieces of video data into the frame of video data, and
outputs the frame of video data since each previously
received set of streaming data is further stored in the
video server.

A network video server executing the video control
method as claimed in claim 1, comprising:

a processor (21);

multiple video transmission ports (22) connect-
ed to the processor (21) and receiving the sets
of streaming data;

a decoding unit (24) connected with the proces-
sor (21) to decode either one of the pieces of
first streaming data and the pieces of second
streaming data of the sets of streaming data into
the frame of video data and then output the
frame of video data;

an output port (25) connected with the decoding
unit (24) and outputting the decoded video data;
and

auserinterface (26) receiving an operation com-
mand and transmitting the operation command
to the processor (21) for the processor (21) to
control the network video server (20) to operate
in accordance with the operation command;
characterized in that

the processor (21) receives the piece of first
streaming data of one preset set of the sets of
streaming data from a corresponding video
transmission port (22) in accordance with the
operation command outputted from the user in-
terface (26), transmits the piece of first stream-
ing data to the decoding unit (24) for the decod-
ing unit (24) to decode the piece of first stream-
ing datainto the frame of video data, and outputs
the frame of video data during the full-screen
mode, and

the processor (21) receives the piece of second
streaming data of each set of streaming data
from a corresponding video transmission port
(22) in accordance with the operation command
outputted from the user interface (26), transmits
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the piece of second streaming data of each set
of the sets of streaming data to the decoding
unit (24) for the decoding unit (24) to decode the
piece of second streaming data of each set of
streaming datainto the piece of video data, com-
bines the pieces of video data into the frame of
video data and outputs the frame of video data
during the split-screen mode.

The network video server as claimed in claim 3, fur-
ther comprising a storage unit (23) connected with
the processor (21) and controlled by the processor
(21) to store the sets of streaming data received by
the video transmission ports (22) in the storage unit
(23), wherein

the processor (21) receives the piece of first stream-
ing data of the preset set of the sets of streaming
data from the corresponding video transmission port
(22) or retrieves the piece of first streaming data of
the preset set of streaming data from the storage
unit (23) in accordance with the operation command
outputted from the user interface (26), transmits the
piece of first streaming data to the decoding unit (24)
for the decoding unit (24) to decode the piece of first
streaming data into the frame of video data, and out-
puts the frame of video data during the full-screen
mode, and

the processor (21) receives or retrieves the piece of
second streaming data of each set of the sets of
streaming data from the corresponding video trans-
mission port (22) or the storage unit (23) in accord-
ance with the operation command outputted from
the user interface (26), transmits the piece of second
streaming data of each set of streaming data to the
decoding unit (24) for the decoding unit (24) to de-
code the piece of second streaming data of each set
of streaming data into the piece of video data, com-
bines the pieces of video data into the frame of video
data and outputs the frame of video data during the
split-screen mode.

The network video server as claimed in claim 3, fur-
ther comprising:

multiple first threads executed between the
processor (21) and the video transmission ports
(22), being twice as many as the video trans-
mission ports (22), and respectively transmitting
the pieces of first streaming data and the pieces
of second streaming data of the sets of stream-
ing data respectively received from the video
transmission ports (22) to the processor (21);
and

multiple second threads executed between the
processor (21) and the decoding unit (24), being
twice as many as the video transmission ports
(22), and respectively transmitting the pieces of
first streaming data and the pieces of second
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streaming data of the sets of streaming data
from the processor (21) tothe decoding unit(24).

6. The network video server as claimed in claim 4, fur-

10

thread retrieves the sets of streaming data from
the storage unit (23); and

multiple second threads executed between the
processor (21) and the decoding unit (24), being

ther comprising: 5 identical to the video transmission ports (22) in
number, and respectively transmitting one of the
multiple first threads executed between the pieces of first streaming data and the pieces of
processor (21) and the video transmission ports second streaming data of the sets of streaming
(22), being twice as many as the video trans- data from the processor (21) to the decoding

10

mission ports (22), and respectively transmitting

unit (24).

the pieces of first streaming data and the pieces

of second streaming data of the sets of stream-

ing data respectively received from the video
transmission ports (22) to the processor (21);

and 15
multiple second threads executed between the
processor (21) and the decoding unit (24), being
identical to the video transmission ports (22) in
number, and respectively transmitting one of the
pieces of first streaming data and the pieces of 20
second streaming data of the sets of streaming
data from the processor (21) to the decoding

unit (24).

7. The network video server as claimed in claim 5, fur- 25
ther comprising:

multiple first threads and a third thread executed
between the processor (21) and the video trans-
mission ports (22), wherein the first threads are 30
twice as many as the video transmission ports
(22), and respectively transmit the pieces of first
streaming data and the pieces of second
streaming data of the sets of streaming data re-
spectively received from the video transmission 35
ports (22) to the processor (21), and the third
thread retrieves the sets of streaming data from

the storage unit (23); and

multiple second threads executed between the
processor (21) and the decoding unit (24), being 40
twice as many as the video transmission ports
(22), and respectively transmitting the pieces of

first streaming data and the pieces of second
streaming data of the sets of streaming data
from the processor (21) tothe decoding unit(24). 45

8. The network video server as claimed in claim 6, fur-
ther comprising:

multiple first threads and a third thread executed 50
between the processor (21) and the video trans-
mission ports (22), wherein the first threads are
twice as many as the video transmission ports
(22), and respectively transmit the pieces of first
streaming data and the pieces of second 55
streaming data of the sets of streaming data re-
spectively received from the video transmission
ports (22) to the processor (21), and the third
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